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(57) Abstract: 

PROBLEM TO BE SOLVED: To calculate the 
electromagnetic field intensity radiated by an electric 
circuit at a high speed while keeping the accuracy high, 
in a device for measuring electromagnetic field intensity. 

SOLUTION: A sample calculation processing part 4 
calculates mutual impedance, etc., at sampling frequency 
without using an approximate equation. The mutual 
impedance, etc., and sampling frequency are used to 
calculate an approximate coefficient according to an 
approximate equation which comprises polynomials of 
frequency expressed by approximate coefficient and 
frequency and shows mutual impedance, etc., by means 
of a processing part 5 for calculating approximate 
coefficient. The processing part 9 calculates a mutual 
impedance, etc., at designated frequency according to 
the approximate expression by using the approximate 
coefficient. The mutual impedance, etc., are used to 
calculate a current value and/or magnetic current value 
flowing in each element by means of an electromagnetic 
current calculation processing part 10. A processing 
part 11 for calculating electric field and magnetic 



COPYRIGHT: (C)1997,JPO 



2 0 



■WWW" 



* > 7 >V 



I 



W 7 to 

CI 



£<Cltfftt 



± 



« ffi 8 

x 



1 1 



1 **Wff 
1 ttHOTW 



7-9774* _c_7 



4 vtr-^v* 

7 y <t & 



1 2 

J 



till"} y-ito 



™«5 page blank 



(OSPTO) 



(i9)B#a#tw (j p) 



02) & 58 & ¥r & *R (a> 



^BiW- 196986 

(43)fcR!B ¥j£9*p(19S7)7£31B 



(5i) intci. 8 mmm% ffpmsm^ fi stfi^ssffiBf 

GO 1 R 29/08 GO 1R 29/08 Z 

G 0 6 F 17/50 G 0 6 F 15/60 8 6 6 Z 

// G 0 1 R 31/28 G 0 1 R 31/28 F 



(21)fflH#^ 


49078-302849 


(71)fflHA 


000005223 










(22)tflHB 


¥i«8*P(199©lim4B 




«*;il»/ri«T^+|g|Z±^ffi^4TB 1# 








1^ 


(31)«5Bt£SS^ 


^Wf 7 -298062 


(72)»#£ 




(32)«5feB 


7 (1996)1 1JI16B 




»£/ii»;fi^*MB:±*B*4TB i# 


(33)«$ttfc£aa 


B# (JP) 










(72)#3&t 


ft# » 






















(74)fmA 





(57) [Sffr] 



~~r~ 



2 

S 



7 y -f 



W7 7-fA 



6 ifflBftf-BXtatt 



1 0^ 



« 35 



1 1. 



1 2 



1 

H*«W»*«o«IB] 

m-^mmmmnmmm^^x. 
ffls^vtr-^*, hit K 5 5/ * v^&ome E y r 

HIT y * V'XRtWIE y T^i/a V£ 

fa X©V^i*n*>XB:^"C(Oififla*[*r||tia-^«ifilHfH|t 
BtaSBi:, 

^mat^j|taa^j|tub£a&<z>flHE, ®i©v^ 

*w»i-r*mitiii»flcj|ttiisfiii. 

[it** 2] strfE5afa-»^ctt^sp«. 

swEf-^^/umtaaaj^iitm bfc**r<©«E-i' ^tr- 

\^tz.mw&ftw&&zm^xjm.m*%.m-tz> ztzw 
[i»*:«3] tWB*««#*tea»#»H-sBr£© 

Witt, *IWiE«W-J|t*IBl»*lltHlUfciaflHtt*fflv^T 
a-Cfe Sri &ttflfc i i-SIS** 2 ictLfftattttflMK 

ffiM^tt, Jii£gi:£f, t63$fc£k ({lb, k=2*f/ 
c , c ttjfcjfc) „ Sg«t£ r , j fifla#m*aO, 
al> • • • %.Xn>0^ bl % • ■ • £-f"5B#, Zij=exp ( 
-jkr) [aO+alf 2 + a2 f " +a3f G +a4f° + • • • 
+ j (bO/ f +bl f +b2 f 3 +b3 f s +b4 f 7 + • ■ 

[fft*>5 5] fill y^X^YiJKoV'XrollWE 

aEffiiscttv ja&is* f , k (lit, k = 2 * f / 
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c , c ttfcifc) , BEM* r , j ^rdtgc, 5ffl&t3&£a0, 
aU • • • RtfbO. bl, • • • Yij = exp ( 

-jkr) CaO+alf 3 +a2f* + a3f s +a4f 8 + • • • 
+ j (bO/ f +bl f +b2 f 3 +b3 f s +b4 f 7 + • • 

in** 6] ssy r^->3 vBijKovN-oamriEjE 
Mstfi, Aftftfcf., a£&£k (ffiU k=2*f/ 
c , o , BgfiS* r , j *dt& »££3fc£c0, 

10 cU • • • 2ttW0, dl, • • • i-fSBf, Bij=exp ( 
-jkr) [cO + clf 2 +c2f* +c3f 6 +c4f 8 + • • • 
+ j (dOf +dl f 3 +d2f 3 +d3f 7 +d4f 9 + ■ • 

•) ] -e*»sri*w»ii-«l«#*2fcfE*o«*ff 

20 fePttSfcttHtf-^y v^JBR»©«4:fcS<JVN 

9 ] HrfBf - ^A*J|CM««sas*tii bfc^^c 
©tHE-T^tr-y^, fBST K? y^^&tJMBEy 
r ^ ••> s >- *M 7 r U 

30 Jife«rfflv-C««c«>5EfiflHB:**fflb, -cStffibfeS 

k 5 ^ ^ v^^fts y t ^ v a nrv 7 

[IS**io] «*t@HtaS«k:*Jtt*ttE-i'^fcr-y 
S^:cof-V7*y v^j«**cH:*j^*«E-r>'tf— 

^m-is&aw.ks 

40 mm >"7A'H-&Wmt®&&& b^ffi^CCOtiE^ >- tf- 
**-C*$tufcifi«*-C*>-3-catt«*«cfc*M**«E 

ffiffi»»3&f£ai&a8iwsgti} bfc**c<OjEflH«*4:ffl 
50 1 ] **0»»*fc*ittSfHEr K'5 y * 



3 

ls**%mirZ>W&m&M%-toMXih^X. 

Wo 

fifHS; £ ffl v> ft v *m&<r> W-* ic «t o -c »m-T 5 f- v -fjv 
ttriEf- ^y^Mmmmm b 7tm2&ccofB2 y r * v 

*5tf s*B2 y r 3 v©iEfitt**ffl-*-s jfifittJMi 
asp t *«t^ « r t t -t&wwmBemmmwu 

ffli- s ««$sr im- goa as t , 

at;A»«iJ(o*«ci:<stbv^»(Of-^y v^jbmrh:** 
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— fyx^ FS.tr* *X&xAaXVT Sisals b 

bfc**©3E«fll**:fl!vvc, MrBjEfiSCfctto-C. » 

aiu 

ffls-r > x—yyx^ tasr k 5 y * ^^AtwaE y r 
*y*—#-y^ tB2T y^^&tMisyr^i'a 

40 ms&&mft&m&mxm^ 

bUfT^ ixS ^ 2 co&a i * 15 s 

Strsf-v^/H+^^asc^^cof-^^y ^?ffli&mz. 
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ft 9, 

[0 00 1] 

[3§W<z>JIW-58iflf#l?] #3gW2, ttSJfttA*ffl3£ 

[0 0 0 2] tt*@Ig&IEd>&fiMt£ft«ttfttt* ^ 

«!<o*»fcL-C, B*t»VCCI*i#fc!),*B , P 
ttFCC*»!»*!9, hVyfl4VDE«»iW*S. 
[0 0 0 3] r<Z5<fc §ttWft»**»J££-*S;fc»t>te 

*s—as b-mwi-^ -? -i *9 &.mm<D ± 5 ft«* oa« 

[0 0 0 4] 

[0 0 0 5] ftot, Sft(0«atJ*»K*lH««'t?ffl^ 

{c-tirj;, ^-CiaWftt^-efeSo aft, ^rofifflWft 



(4) «fW¥9- 1 9 6 9 8 6 

6 

[0 0 0 6] SSt/Jvu-^T>-T-^iEf6lj*^ SailHlSS.!: 
A— 7^r^f s -?-iE«j6K:J:«IH|tH:*t>«Jit"Tf*C. L- 
[0 0 0 7] ^CtfcflUfS&iB&tt, 1 ft5£CDliit#) £ 

Aments* *> Httf&mvaz. iz izitm u rig m-r 
mma^x \ttevtx- £ ft v ^ t v > 5 ra»&&* *> 

[0 0 0 8] •75'^^i;l/©M*' 
gyCisfeW^SW^^B^WHfeoio-efcOH 3 ft: 

v ^TT««tiaK»«©Jfc*M"S S«IH**4rJ|tttli-«*ja 

30 ^#^j-C&5 0 

[0 0 0 9] *— >y hjfefcov>-C<0##*lRi:bT 

[^^5:^] H. N.Wang, J.H.Richmond and M. C. Gilreat 
h: "Sinusoidal reaction formulation for radiation a 
nd scattering from cond-ucting surface" IEEE TRANS 
ACTIONS ANTENNAS PROPAGATION vol.AP-23 1975 

017 «:«*<o««»iMeiitiii»«a**fH-**-> > 

[ooio] '/Sat"- Va^WJfc-eabSHiJSISK 
40 Kmov>-c> s''>^.-(t:U7t»jfi1f*^A^— ^ i o o 

<kbrffl#Lfc^, A^J-r— ^ 1 0 0 ©B*i&*&tW» 
iBtff tiE?iJ<^ia:^*fT5 (si oi) . 

(S 1 0 2) o *»«©J««#asfcV<»frlcB:ftSi 

[ooi i] 5fe»aflDja*«a*a>6»a-tew:ftfc*iMa-*" 

50 T, •^OTfflS-YVtf— ?>'XZii$:f3TJ£<Z>&rW\££ 9* 
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£5 (S10 3).„ *LT\ ^^Ttffia^^fcf-^V^ 

LT, ^CDfl?-C& 5^*16 I i (S 1 0 4) » 

[0 0 121 S®^^-CV>S^SjBI^Ot/>TcO 

iaa^Tu^^^ia^s (sios) „ *^aco 

t, S 1 0 Slc&^XXibftm&m I i **£ttflH££ 

U rtl^ffl^ix— ^ lOli LTlSiiSfiL (S 1 0 

6) , rro^fj'/s i o jg-f-o ^■7 1 s'7*s 

S 1 0 2j£JlT&l&9 3g-r o 
[0 0 131 

s 0 «v^a % B*»c*jit*EMc«ea«!i«3**-efc* 

VC C I **tHC*Mo-CH\ MfMJQWRffl*** 3 OMH z 

So 

[0 0 141 01 8K7F-f£5ic, W&iBM 

o 2±roea&si&i o 3*s#^tnso e^ssi o 3 

@K) 1 0 5fcJ^5o K^-T^l 0 4©ffl*Ht^U'^tt 
©«BE«»*»o. lot, XBRiz4£%ftigl 0 3*>fe 
IMtS;h.aj*#U:H:, ^as/^roS*j^j6^ (fO) 

{-e>Safcfl9F0ffim& (fl, f2, • • - fn, • • 

[0 0 1 51 rcofcfe, SttJM*ffJ|ttti*IEtc:|3V'>-C 

~ GO <fc 5 ^ a. 1^— V s 019 (d^-f-J; 5 

ftSIM^ h9^EH**»feii*o Si 9 03®IM^ 

[0 0 161 L*»U tftfeoSfltJMfttfllCtt&BlcJLo 

Til 9©ajM^ h 7 A0£#5 Ji, — ^ 

fctt*tfifcv\, HP*», Si 7 icm-TX 5 fc\ 3-Jli£&e 
tSlO 1 0 4«r*9 ig^»*«>S. 

1- £ ft * (c r± % TSv ^ ffl * i -f 6 £ v n 5 IHUI 
as&ofco 01 7(Offi2-l'^tf— ^>-^cothg[ 

(s l o 3) fcfiu *©th**a«fc*:"CS>Sfc*lc, 

[ooi7i wh. &&<nmmmm&aimmi±. 



(5) ^pggjpg- 1 9 6 9 8 6 

8 

-c >tr— ^v^^fcsn-^i L,xffl%a<nf&m&mm- 

[0 0 18] tf^Mco-^J4r^-r<b, WTcoiS-Cfe 
10 So tHSBfrWfiif 5.= v's Vf0*t^-X?fe5 3jfc55<9 

LT\ ••>'?3.U-v's>'CD*J-^-t , &53i^5cC0#lft:4-l 

-a, 1 i@(£>JMi&$Ct;:o^T0 1 7 <D*7~ </-?$> 10 3, 
S 1 0 4&tf S 10 6*1 0Stff^8fc*|C»BWn*-S 

fe 0 J:!9JM«t|tctt, tBE-rvif-y^^wfi-gi (si 
o 3) tcfti*n, *iU6ra««>w-i|[ (s i o 4) \c%c 
20 ii^l:|?xfia^<Dffg[ (s i o 6) te«r#tr» 

[0 0 19] S^HKiSS^^Iti-SS^ISi 

K»**>-3i»a-cJ|tttii-6««||i3MEJ|taiaiB4r!l«i- 

[0 0 2 0] S$tlHll^ig@cO|BSr K 

30 mwzmmi-zz tzattti-Zo s 

[0 0 2 1] 

[S8S£#&-?-57t«>cD3M8:] 0 1 

[0022] ^^MMttJMMi*, ^Sr^f-^^y 

-tZo znm&aYts mm&kjsim&kxmztiitjsi 

50 S«E-<>'br-^i'^«St©fi(Htt*J|tffii-«. SfiSiSfEff 
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Basin low, mmg-wteu 9 #mm ufc«a>r ^ 
maMtumssc 1 0 # ntH-asf je<©tnMM 

So 

[0 0 2 3] ;TO9i<OttttJMftff*tt&1K2 0 tt % 

*«H»i^6. r.*tfc,tt), r^jijfigcsj ja**** 
©il-J|t*ff 5 r t K £ o -cMtU S ti.-cv>«ffiE^ v tf- 

[0 0 2 4] rrofcfcic, #3SW#K<fc-oT 

[0025] «r> :«w©«»jMME*ajSM 2 o ic 

ffil y T ^ •> a y**»5«^IC3V^ Ritfe 5. 

[0026] ;^OT©sittjiafttf*ttt&K2 0 k**^ 

[0 0 2 7] till' >-fcT— ^J^V* Zij{^OV>-C(OjfiMS; 
tt» *li^fc^o-C, Zij=exp (-jkr) (aO+alf 2 
+a2 f * +a3 f 8 +a4 f 8 + ■ ■ ■ + j CbO/ f +bl f 
+b2 f 3 +b3 f 5 +b4 f 7 + • • ■ ) ] -?&3o " ~ 
■C, f ttfflttft. aO, aU • • • >4SWkWOifi««*» 
bO, bU • • • «**»©iEffil««t?*>S. j tt 

dftfc¥tt, ktek = 2 x f /ct^*?)Jl5l (K 
ft) , rfi2fi©gif? («*.«y-C>K— A') ©+'C>m© 
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[0 0 2 8] fflE-i'^tf— y^ZiJOfiffilSC«5Sja(c» 

IM^ a iji*«c«5 0ij ftoT. n{@ 

©Hftffi a i j idSgfcSfl 0 ij £ ds^E^a^fll: LT4;t & ft 

So 

10 [0 0 2 9] ftitt&j&aff 5 fit, nfllCOSIftgB a 

fts&srst-cs. sia^is^aisaasp 5 ni@© 

S<Bl#^caO, au • • • ftt**#»©ifi«flHRb<k bu 
• • • ^r^fcSo 
20 [0 0 3 0] ffiflatf^^aSP 9 EWl:toT > fi 

[0031] rofilKSH, Mifi^i 5 fc«*T«flife 
^-C#So t*oT, #:3§WcDma^£Jggtfii£g2 0(c 

-a-T-fc, ««HiiME©IWi*«i{>r«B*IB"efT5 - 
•c^So r©7tfe, ««»3iflEl|tffi»«2 0i«ff3f 5 

40 [00 3 2] 

wmmmm^mx^ 5 > s«£#5£«gttii£©2 0 ©«fiK 
«atffiftSiita»ii2oi4 % cpu, >*y&tf>*y 

50 [0 0 3 3] A^^taSP 1 Sfltff SftKUHlfilK 2 0 
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mistime ^s.^^-^a^mn^^&mnmmm 
mc^-t^htezmm-t sfcfcroif$8-efcoT, isse 

[0 0 34] A*«a»i tett**JMIS©*Wa>fc* 

Coo35] ja*8#fiia«:vs » u— >-<d$eht& 

So «W#ftK>««CI§ll|IKKtfVCC ljR««: 

»£i-Sri>£<i?#rfS^-g-, fflftf^Bte3&flJjaSt&af 
SfcfU^30MH2~lGHzi:$}l,5. jfflfi 

[0 0 3 6] S^H^*ff 3*<#»*«[ttatt 

&s 0 tMfm*<Dmx.®m£m.<n&** o ? ? 

So 

[0037] — 5^a>'4rfT5'<#Jll**W:, S 

A^j«iasi5 1 tea, 0i£rzflWr#ft<oaftii]K9tiKa>s 
JBttftfcaE^J^r , A^j«iasu i a„ a *> 

USUI (4§LHiL7t->?3.V — ->g y^fT^^ISt^ 
5 ^#jaStfc*A*«tSS|5 UcjttSS*^* LT t>A 
[0 0 3 8] f-^A-»)tlD,aaJ3»4, f-^/UHMfl, 

[oo39] f-v'^A'W^je.aaj 3 mi&mm\z.m 

■9- ^TVi/Jftgjagau 3 * y * ftfc/3ifc&©H 
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jssataspstt, m^uhiJ-i'T'y ^^mmwc=tm^<o 

[0040] fyyy y^mftttAKftttH^t 

£r (n-1) -C«4o^nRR-?«(Kn(cit|^«icffi£$tl 
So 0fl*Ji x ^Mffli5 3 0MHz~lGHzt& 

f.i, f» a , f= 3 , f=*, f *i4«A#Wtt*l&£L-r» 

^$ns 0 f-v7°y istrmmm f a2 , f , 3 , 

&.tff o5 fi, 30MHz, 2 5 0MHz, 500 

10 MHz, 7 50MHzfi(J!lGHzt^5 s tM^ 
v^^yx^JMEatf^H:, 5^fc*WNcLfc»S-© 
fit-Cfe S 0 MH z -C Jift < , ftUPMttftffirdRoft/Jstt 3 

0MHz ££;h,So 

[0041] fiu, v>7yi/?ffim.w<Dmmi<D®m i &. 

s at>©igi:*-as;4r3i:r s r i: v ^ 

[0 0 4 2] f-^/MWMBMIUtt, nSO-9-^y 

t, ffi2-r>-f— ^>-^, sir K5 s^^xtffaa 
30 Bit,, *->^h«felc*jv^»ffl*ixCjaiftifiDW-i(t 
[0 0 4 3] ttE-fi'tf-yy;*Zij4r*aW-.8»@\ 

V7^y X^St^fi^^LV^nfiT'fcSo 

4 ttgfcH bfcfflS-r' v tf-^>-^ £^ ^ tf- 
r^r^i^^So 

[0 0 44] n=5-C&t> x 5 ficOf-^T' U 1/ 

mWLWi f. a , f. 3 , f rt , f .BaSJtJgtScfvcV 

s#-a-, frf-^y^nafeacf _,~f rt fc*j«-8ttE 

i'^tf-^>-^Zij. 1 ~Zij s ,5^*Jt)fetvSo lot, 
i &t>* j (Offifc ototT^at)fettS2 <@<z>g§lf fW<z>#* 
OV 5 V tf-^^^. Z i j sx ~ Z ij aS <D A 

^^^e^ffl[*5** s„ rfttcffii^yf — ^^^Zij 
»i~z ij. s «WTco<t 5 tc^$tiSo 
50 Zij. 1 =aij. 1 + j 
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Z i j«a= a ij«a+ j 0 ijaa 
Z i j«3= a ij« 3 + j jS ij» 3 
Z ij»»= a j 
Zij, s = aij s3 + j jSij.s 

C0^T?&-5 i &rj< j tt 1 ~m<72ffiB<£>ffi£r& 9 , 

T, 5fl©**»oijfcA*«»fliJii**ff»*»lii 

[00 4 5] i&m&tk&m&MM 5 tt, tf-^/MH-JMk 

5 0 j£fii#^c»mfitaaJ5(4, *^yi-te 

[0 0 4 61 tii-f'yf- ^v^zijfco^T^jfifHS; 

tt» **Wfc:t£o-C\ Zij = exp(-jkr)[aO + alf 2 + 
a2 f * +a3 f 6 +a4 f 8 + • • • +' j (bO/ f +bl f + 
b2f 3 +b3f 3 +b4f 7 +•••)] -CfoSo 
f aO, al, ■ • ■ F3*ttffirai&fi4WR, b0 % 

bK • • • ttriKR»©iffi««*"C*>5. j ttdtjR 

lJMft, k ttk= 2 « f fcftS-fflU rt±2<Bco 

JSii r a 0Xf° = aOj ft5«-C*)?, TbO/fJ 

rboxf- i j f£S*-c&s 0 fl£-=>-c. KftttttA&JR® 

«C (0,2, 4, 6, 8, • • •) *JC«-iE»«**#ttfc*© 

*«Wr±j«jK*io«»(-i.i,3,6,7. • • • ) 

[0 0 4 7] ffiST ks: s/^^^Yijfcov^xcojfifa^; 

f±, Yij = exp(-jkr) [aO+al f 2 +a2 f * +a3f e +a 
4 f 8 + • • ■ + j (bO/ f +bl f +b2 f 3 +b3 f ° +b 

4f r + •••)] -cat. r*uiffl5>i' vt?— 

[0 0 4 8] USD T^f s XBijfcOVvf coifi^S; 
tt» Bij=exp(-jkr) CcO+clf a +c2f* +c3f e + 
c4 f 8 + • • • + j (dO f +dl f 3 +d2 f 3 +d3 f 7 + 
d4£ 9 + • • ■ ) ] T-SsSo cO, cl, ■ ■ • fi*lfeSl5C0 

* m*sjBI««c f <o r-uRj Jlifegfcf ri 

a'ij .!=aO+alf .i a +a2 f sl 4 
a' ij s2 =aO+al f ,a 2 +a2 f a2 * 
a'ij s3 =a0+alf«3 2 +a2 f » 3 * 
a' ij >*=aO+al f .* 2 +a2 f .4* 
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* [0 0 4 9] &K'f^¥—f?yxm&-tm<Di5:M 

iW**6*US 0 n= 5-C&5*^\ fHE-fl'tf 

— ^*Zij{:iOV->T<£>iBlHzD , £, Zij = exp(-jkr) 

[aO+al f 2 +a2 f 4 +a3 f • +a4 f 8 + j (bO/ f +b 
1 f +b2 f 3 +b3 f 8 +b4 f 7 ) J k tStLZo fflIT K 
5 VJ^Yij^OV>TC0i£PsC«, Yij = exp(-jkr) 
10 [aO+al f 2 +a2 f * +a3 f 8 +a4 f 8 + j (bO/ f + 
bl f +b2 f 3 +b3 f s +b4 f T ) ] k ff 2 V T 

Pisa ^Bij(cov^-CC0SM^4> Bij = exp(- jkr) 

[cO+cl f 2 +c2 f * +c3 f 8 +c4 f 8 + j (dO f +dl 
f 3 +d2f 3 +d3f 7 +d4f B ) ] k&tl&o 

[0 0 5 0] SM^(±A7 , J«taSPl^&<?5A^(-<t l 9m 

5 raffle LttV'WfcH:**!! L-C 
20 J: 5 K*Tr*JMit*r*it>, »B"#IRJ«r*>* 5HiateU!Si: 

[0051] 3&ffiffiftj|tttt«yaffi 5 ft, iEiBi^ic^^tB 

30 iLXWS. 186 oT» -T^tr— ^^7r-fA'7 i 

^H** f -i~ f ^fc*si* * 5 floftE^yif-^vx 
z i j B1 ~ z i .uasjit* & n-cv > JE«««ciita» 

S|fi55«, 5PCOH^:»|5a'ij <75tti 5flacDf">-7°y ^ 

mf^<D^^-y\f— jfl/XZij (COH^gila'ij ) fco 

+a3 f al B +a4 f ^t 8 

+a3 f as e +a4 f . 2 S 

+a3 f ,3 s +a4 f . 3 a 

+a3 f s « a +a4 f „« 8 



(9) ^M¥9 - 1 9 6 9 8 6 

15 16 
a' ij sS =aO+al f sS 2 + a2 f aS * + a3 f s3 * +a4 f 3S 8 



Zijai/' exp[- 


-j(2 




f 


.x/c)r] 


= a ' 


ij 


■i+ j 


19 1 


ij 


si 


Zijaz/'expC- 


-j(2 


71 


f 


S 2/c)r] 


= a 3 


ij 


32+ j 




ij 


s2 


Zij.a/exp[- 


-j(2 


71 


f 


s3 /c)r] 


= a ' 


ij 


a3+ j 


J8 J 


ij 


s3 


Zij„.»/ exp[- 


-j(2 


7Z 


f 


-*/c)r] 


— a ' 


ij 


j 


0' 


ij 


S4 


Zij.s/ exp[- 


-j(2 


K 


f 


os/c)r] 


= a ' 


ij 


S5+ j 


0' 


ij 


sS 



f-v^u f .i~ f *i-c [oo53] n«itc % 5 5 

,x=b/f Bl +blf sl +b2f .i 3 +b3f„ 1 a +b4f Bl 7 
. 0 ' ij a2=b/f 3 2 +bl f s2 +b2 f » 2 3 +b3 f s2 ° +b4 f s2 7 
0'ij » 3 =b/f a3 +bl f , 3 +b2 f M 3 +b3f a3 s +b4 f s3 7 
0 ' ij .*=b/f .*+bl f .*+b2 f .* 3 +b3 f „ s +b4 f »* 7 
0' ij .a=b/f „ s +bl f . a +b2 f „ s 3 +b3 f „ 5 S +b4 f , fl 7 

Sfcb0~b4fi, iXtfj 2 H<©MHWJ©teE tf-^vx^©i£©|S^iitB-#-5 0 -©fcfcte, JSMff 

[0 0 5 4] «±^3BH«JWH-ilC«l5 2K*ittS«ua-T»ab "C, 9ra©jaft*4riE«a:teft^i-Sri:teJ:!)s S§£ 

s 0 r.rofttattnfl^fc'fcs liiacof-^yy v^jafeifc ^^zijfcov^^iffl&ifcra:, zij= exp [ -j(2* 

ICO^T 1 @;£tt5fcff Sift*. i&£ffJktf-J|(ffi 2 »C*JV> f /c)r] [aO+al f a +a2 f * +a3 f s +a4 f 8 + j (bO/ 

Ttt % »S-r>-tf— ^v^«St©i|tffl«i3l*sigflSlS;*fflVN f +bif +b2f 3 +b3f s +b4f 7 )]i^tu5 0 rroifi 
Sfa*B ufc2iB«os*W&fc<3iR*«:fflroffiS'j'>'fcr aO~a4SLr^bo~b4«gE*n©i|[-efcSo JlJS&f 

[o o 5 8] r©3eeSC*rfflv>T:, HSJMSHrtoBrJE 

[oo 5 5] riifc^ur, KKKoffiE-f^tf— 40 oAtt«c(c«s»teA E-r xtr-^^^otmasn 19 jg l 

®*a«atttra^©iE^«rfflV , '*:iEflBlW-J|IU:J: 9 plOMHz 'CfetlJHttftttH'^S 0MH z~ 1 GH 

ftbftSo tot, lrScaj^fc&K&ttSffiS^vtf— z-efeSS^g-, S^HStSfcl 0MH zeoBWjfi©^^ 

^asaafi, mm^mm^ic&^mm w%.&&r.v> Att«c©ffiK«T jm^©H3omh z ~i 

9 8» a>Bfje0>Jfl«jRte-3V>-T; % ^filUSfi 1 ^^ GHzl*Jk:ffft-f-«i«PaiE»4, 3 0MHz, 4 0MH 

5o L/5>L, liB©Jaafe»:f::oV^-C(7>«ia^ra^ffi*T z, 50MHz, • • -9 9 0MHz, lGHzTffe 

[0056] ja^tfst*aasi5 9(4, &n^mmm^mm so iaasc»c±!3iita**u«. 
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( 0 0 5 9 ] &:Jb\ m«#3fiJK^ttJ3£K 2 0 Piot, 
Av\, RflKcLT, flET F5 y*^*<0*XttftEy 

[0060] ssasfcu-ss&atis 1 0 r±, isein-nt&asB 
sa&wg&aan of*, aHHW-*««»9*s>* 

[0 0 6 1 ] fflS^Vtf— ^V^Zij{COVN-C 

<©*— > -y bmomttmm-i [zij] c 1 1 ) = cv 

i } "C*5. r[ ] j h y rroigiz: 

m c 1 i ) as*£5 0 msfEiit c 1 i ) rogtmun&m 

So 

[0 0 6 2] flE^fbr— j^X^ZijlCOV^TO? 

jrtvhi&oaykSf&SW: [Zij] Cii ] = [vi 

[0 0 6 3] ttJMtt JMtJH&M* 1 1 mttttti-tMa. 
•So fWMWWIMWMB l ltt. ftflftCM- 

g&ssis 1 o * y KmhC±nx&v/xitmxo> 

9, S^tiH]KgBro^tH-SS^3fiJK^^$^5o 

[0064] jws, H^noffl^oaw*** 
g<sv>x, Eli 9 te*i-ittt««jfaMe«>«iE«c»** 



(10) *ftWP9- 1 9 6 9 8 6 

18 

[0065] raj^£aw£K2 oas&tt$nfc& 

1) o 

[0066] f-i'T'A'SjEfflaajaa^ jnjeftttB^iE 

10 >HRni:K*<Jv^ «*©f->ryx^flje**»3£ 

t5 (S2) s 
[0 0 6 7] ^y7;\sft&tikmM4t£mfe&fl1t-£.X<D 

«#a*»T Lfca»sa»fcP'<* (ss) . »7ttv^ 
7*y ^^jB*jwc*j*i-s«2-r^tr-^^zij*w-j|t 

i"S (S4) „ ^s^S 3 «r»t) ig-f 0 

[0 0 6 8] SI7Lt^5i^ 2cfiffift*tH8UaflS 5 

20 i£Mll-^^aSl5 9^ffl-r5ffifilxt©SI^|fi5St^* 

±-c«r«aa***TU «-«jfi»K*j«-6fts-f ^ 

[0 0 6 9] iSPH-^SaiiSP 9 *sjMS«k«iHrt<o^'C<o 

30 fca*ga»4-asi'<5 (se) . i^TLfet&, 

l|ttfi«a«r»Ti-5- rco^, tff^h?A 

^aiTj-f-So 

[0 0 7 0] i&TL-CV^^'aN 3E«IHMaia»9i» 

nafiojiSc^^jB^sffls^^tf— y^^zij (©iEffl 

fi) «r5E«SCK:*o-r«-»-*-* (S7) . «Bt%thHEJ& 

mm 1 0 as, * ^ Hft©»iuEF»aicffiE-i' ^tr - 
««atj«/xttat«a>«[«riitaji-« (ss). 

[0 0 7 1] WRWRWH-toM 1 1 4**to*i*t 
••i^S (S9) o ^TLXV-ftvaW-, ^xs'7"S6i^ 

[0072] ^Tbtv^sm-^, «»«Mwmtaaas 1 

1 2Rl«Hfrt-* (S 1 0) o '©^> W^f-JX^S 9 

^HfTi-So 



(11) 



%fffl¥-9- 1 9 6 9 8 6 
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%*<t>2 k-r&o m 4 Tteu 0 l k <p 2 #11? o 

S5«i = * 2 = 0G9^-a-£fa&L-cv^ o 

[00 7 3] ffiE-f >-fcf— y VJ*CD— JttSCttJtSC-WR* 
ftSo rrt, coli^-Jl^, rttUgBt, pl=- (1 
/j w) X (3 Jl /B t) "CS>3» 2 = - (l/j 



20 



*o>) X (3 J2/3t) -C&5o ^{cjB^-Cs 

[0 0 7 4] 
[&1] 



Z= 



s 4 



J l JgCOS0 



e 



-J kr 



1t 



1 e 
+ p 1 p i 



-Ittr 



]ds 



[0 0 7 5] J l&tfj 2itt— > V SjfefCdBftSSM 

-y^^^iiatsfflii^ ^— > ^ vm<Dwm*ffi*> 

B (1—7=.s{xs<y'?-) xte?<<{ J r— tOVN-ftl{Ctii 
[0 0 7 6] ffi2i'>'tf— ^^»Wm.9Lf V>n 

m (n=-i,o, i,2, • • •) <D^m^mrrr. 

So r£ic\ k = 2 7C f /cf&So cfiftit^&So 
[00 7 7] 3=7h, BATOttWtt, E#IE3£8c*-p< V 



20 Sifc-efcSo 

[0 0 7 8] K^EiWE*— > ^ h&ICfeV-C, 04 CO 

t?#5 0 :r-c, dnt-tyzK— /KD©e$^ d2«^y^ 

J 1 =sink(z-zO)/sinkdl 

Jl =sink(z2-z)/sinkd2 

J 2 =sink(t-t0)/sinkd3 

J 2 = sink(t2~t)/sinkd4 

30 ztib&mMUWc&m^x. *i\ *;#— A^t*/ 
jK— /K3>a>fflEY tr— ^ z ls&t^e / zK — MD t 

Y >- tr— y z 13.5.0^ un^Tcox 5 So 

[0 0 7 91 
[#2] 



saff^e y #— a-© 
fcSHryzK— a-© 



(12) SW9- 1 9 6 9 8 6 

21 22 
icofl tiZi 

Zia= S J [$ink(z-z o )sink(t-to)cos0 

47rsinkdisinkda Uzo 



-cosk(z-za)cosk(t-to)] dzdt 

r 



j<y # 1 2 Z L 

Zi<= f i" Csicik(z-zo)sinkC-t+t»)cos^2 

4?r StnkdiSinkd^ t,z 0 



+cosk(z-zo)coskC-t+t2)] dzdt 

r 

[0 0 8 0] rr.T\ Af^OKglr = (z 2 + t *^nS 0 ft:Jb\ a = c///47r-C&^o 

2 -2ztco S 0 + h 2 ) 1/2 -ehzt-fzk, 20 to 0 8 1] 

j<w fx cu k k 

=j =j a — 

4 7rsiakdisinkda An sinkdisinkda Ai 

ja> ju c# k k 

=J *j« — 

47rsinkdisinkd4 4^ sinkdisinkd* As 

[0 0 8 2] H1t % ^ytf-Mfi&VgMr tt, — #co^r iKtrOi**^ ^T<£>£ 5 KffilH"?* So 

r = [ rO 2 + (r 2 -rO 2 )] 1/2 = (rO 2 + A) x/2 = rO(l+A/ rO 2 ) 1/2 

^rO(l-f A/2r0 2 - A 2 /8r0 4 + • - • > 

= rO+ A/2r0- A 2 /8r0 3 + • • • =rO + d 
rrt, rO=(zi 2 + t i 2 - 2 Zi ti cos nkd3-Cfe£o 
h 2 ) 1/2 trfeSo fito-C, fflS-Y Vtf-^X^Z13S [0 0 8 3] 

t^Z14tt«T<©J:5fc**^*o r^-C. Al = sinkdlsi 1^:4] 



(13) 



%?ffl¥9 - 1 9 6 9 8 6 



23 24 
k tlZi 

Zia= la — e ' lkr0 S XCsink(z-zo)sink(t-tq)cos0 
Ai toZo 



e - ,kd 



-coskCz-zo)cosk(t-ta)] dzdt 



k _ Uzi 
Zm= ja — e 3krD / /Csink(z-zo)sink(-t+t 2 )cos^8 
Ai tiZo 

e 

+coskCz-ZD>cosk(-t+t4)] dzdt 

r 

[0 0 8 4] **ff«*»Jc-#-«»fc«>ic, z- *5o rrf, AiiiStfi-C'3t>9, A = 2i/k-c&5 0 

zO=u, t -tO= v , w =- t+t2£io<„ tfe, [0085] 

sin ku ku - (ku)V6, cos ku **I-(ku)V2 

u=0. 1 A— sin(0.2jr) = 0.587785 

* ku = 0.6283 (+6.89X) 

- ku-(ku)V6 = 0.586958 C-0. 14SO 

cos (0.2*) = 0.809016 
*l-(ku)Y2 = 0.802608 (-0.79X) 
u=0. 12 X — s in (0. 24 jt ) = 0. 684547 

** ku = 0.75398 (+10.1430 

- ku-(ku)VB = 0.682542 (-0.2950 

cos (0.24 = 0.728969 
-l-(ku)72 = 0. 715755 (-1. 81X) 

[0 0 8 6] W-hKi 9 * ffia-O-tf— ^^Z13roH TfeSo 
gfeSBRl ttfilTWiSfc:***!,*. /£*J, (&6) {r^ [0 0 8 7] 

(*7) teSH-SCitt«HfC*«L-C»Hi$*i* [&6] 



(14) ^¥9- 1 9 6 9 8 6 

25 26 

k t l z i 

Ri s a — / /[sinku sinkv cos<6 t 

At toZo 

sinkd 

-cosku coskv] dzdt 

r 

k tiz. (ku) 3 (kv) 3 

■ a — S S [Dtii - ][kv ]cos#i 

Ai toZo 6 6 



(ku) 1 (kv) 2 (kd) 3 1 

-CI - — ]) Ckd ] —dzdt 

2 2 6 r 



k ttZi uv 3 + u 3 v u'v* 

- a — f f CCuvk 2 k«+ k s ]cosfl5i 

At Uzo 6 36 



uHv* uV (kd) a 1 

-Cl- k*+ k 4 ] ] Ckd ] —dzdt 

2 4 6 r 

[0 0 8 8] * * 1*7] 

1 ti2i uv't u 3 v uvd 3 

= a — J" S CCuvdk 4 -( dt — )k 8 

Ai toZo 6 6 



u 3 v a (uv 3 + u 3 v)d 3 u 3 v 3 d s 

+( d+ )k a k ltt ]cos £i 

36 36 216 



u'+v* d 3 uV uHv a 

-dkH( d+ — )k 4 -( d+ d 8 )k« 

2 6 4 12 



uV 1 

-d 3 k 8 ] ) dzdt 



24 

[0 0 8 9] crTf, k 4 -^Sfc, Altt^-T fHflJftfc©-^ r^«rifilt5i, Al = 

*ro*0>»jBc*Pl~P8lC#*lft*.*4:» iSCttfilTOJ: sinkdlsinkd3i? d ld3k a ifts. £roAi©jEflRtt*ft\ 

Rl =[ a/Al][( Plk* - P2k 8 + P3k 8 - P4k 10 )cos 5 ^£ft5o 

01- P5k 3 + P6k* - P7k s + P8k 8 ] 58 

Rl =[ ae ~- ,tor ° /( dld3k 2 )] [(Plk* - P2k e + P3k 8 - P4k lc )cos*l 

- P5k 2 + P6k* - P7k s + P8k 8 ] 
= [ ae _Jtor0 /(dld3)][( Plk 2 - P2k* + P3k 6 - P4k 8 )cos*l 

- P5 + P6k 2 - P7k* + P8k 6 ] 



(15) »«?9-1 96 9 86 

27 28 

•So So 

[0 0 9 0] ftfC, ftS-f^tf— ^^^Z13©^a5Il [0 0 9 1] 

tt«T©±3»c*S*l,6 0 («k 8) [#8] 

(tt9) jcawatH:»*T«RbT»ai**i.6a*3p* 

k tizi 

1 1= a — J" J*Csioku sinkw cos^i 
Ai toZo 

coskd 

+cosku coskw] dzdt 



k tizi (ku) 3 (kw) 3 
a — / JCCku ]Qm ]cos0i 

Ai toZo 6 6 



Cku) 2 (kw)* (kd) 8 1 

-Cl ]Q ] ] [1 ] — dzdt 

2 2 2 r 



k tiZi uw 3 * u 3 w uV 

a — S St Cuwk 2 k*+ k']cos0i 

Ai toZo 6 36 



u 4 +w 2 uV (kd) 2 1 

- 1+ k 2 k«] ][1 ]] — dzdt 

2 4 2 r 

[0 0 9 2] K30K [&9] 

a tiZi uw'+ u J w uwd 2 

//[ [uwk 3 -( - -. + _ )k s 

Ai toZo 6 2 



uV uw 3 + u 3 w uV 

+< + d « )k 7 dVHcos^i 

36 12 72 

u 2 +w 2 d a u'w 2 u'+w 2 

2 2 4 4 

uV 1 

+ d 2 k 7 ] — dzdt 

8 r 

[0 0 9 3] rrr, **ttaKME?lE-*-6fcat>te, k 3 I 1 =[ «/Al][( Qlk 3 - Q2k s + Q3k T - Q4k 9 )cos 

t$(Vm<D&m&Ql^Q8lzm%&jtZ>k, ±.iS;nUT<D£ 01- Q5k+ Q6k 3 - Q7k 8 + Q8k r ] 

5teSt£ix.5„ 50 Hfc:, Al©SffiHfiAl = sinkdlsinkd3=!?dld3k a £ftA 



(16) 4^58^9- 1 9 6 9 8 6 

29 30 

II == [ a e " Jltr ° /( dld3k 2 )] [(Qlk 3 - Q2k s + Q3k 7 - Q4k 9 )cos0l 

- Q5k+ Q6k 3 - Q7k s 4- Q8k 7 ] 
= [ ae ~ JlBe0 /(dld3)][(Qlk - Q2k 3 + Q3k s - Q4k r ) cos 0 1 

- Q5/k + Q6k- Q7k 3 + Q8k s ] 

Z13=R1 + j I 1 

= [ ae ' Jlcjr ° /(dld3)][( Plk 2 - P2k 4 + P3k 6 - P4k 8 ) cos 0 1 

- P5 + P6k 2 - P7k 4 + P8k 6 ] 
+ j[ae /(dld3)][(Qlk - Q2k 3 + Q3k 5 - Q4k 7 ) cos 01 

- Q5/k + Q6k- Q7k 3 + Q8k s ] 



>T^fcr— y^^zi3**-f-a;fn4oV^* cos 0co3fctf& 



Z14=[ ae 



/(dld4)][( Rlk 2 - R2k 4 + R3k e 



- R4k 8 ) cos 0 2+ R5 - R6k 2 + R7k 4 - R8k 6 ]+j 
[ae - Jtar ° /(dld4)][(Slk - S2k 3 + S3k s - S4k r ) 
cos 0 2+ S5/k - S6k+ S7k 3 - S8k 5 ] 
*PiL\C s fflSl^Xtf-^V^ (Z13+Z14) H\ -flSW 

Z13+Z14 = e " Jkr ° [(C0+Clk 2 + C2k 4 + C3k 6 + 
C4k 8 + • • • + j(C5k - X +C6k + C7k 3 + C8k s + C 
9k T + • * )] 

tBS:^^^— (Z23+Z24) KLOVvCfelHIflltelL 

[0 0 9 5] t¥ot, fiS^y^y^ (Z13+Z14 
+ Z23+Z24) _bS:<b[H«{-. ttftk (Wfc, JB« 
«f) co#*S5KJ;!9*i-r4:**-e**o 



20 



30 



[0 0 9 6] ««e«k:i««»k:ov^%*.So 

Jl =sink(z-zO)/sinkdl 
J 2 =sink(z2-z)/sinkd2 
M3 =sink(t-t0)/sinkd3 
M4 =sink(t2-t)/sinkd4 

[0 0 9 7] 
1*10] 



a<3> 



t/fn® s , ,s , ,s * Ha a i) 

" @(t< f tnti Hsin<0i P 0, cos #1) 

(sin<£2,Q,cos 4>%) 
(v . f v, , v. H x/o, h/jo, 0) 
(w * ,w, ,w* H-h/0, x/jo, 0) 




[0 0 9 8] «m*zJ»«JC©*#ft-t-*»&. 



[0 0 9 9] 

[»1 1] 



(17) «rif 9- 1 9 6 9 8 6 

31 32 

1 1 dk O dk , 

H0= — VxA = ( ) 

U V dz dp 

1 dk* 



U do 



[0 100] -fcte, !)7^i/aX|:ov^t5«, ^5 * [0 10 2] ^^T, ±.j&z&.T<D$ift&tt7<-fZc 
fcttv-c, I7^ir# 2<DfeWijjfa<nMfti8.frt$. Ht = [0103] 
-h/pXH* sin0-C&5*^, UT^^aVBi^T 10 [$C13] 

[0101] 
H*l 2] 

M H# 
B = -h / M — sintf hdt 
t P 

h 1 9A. 

= — J* M — sin<£ dt 

jut o 5o 

*20 

# e ~ Jk ' 

A. = — X J dz 

47r z r 



0=(x 2 +h z ) l/2 

r» [<? 2 +(2-z') 2 } l/2 =(z 2 +t 2 -2ztcos 0+h 2 ) 1/z 
z' : f <H @©z Ml 

dr ^ 

djo r 



dk. n d e" Jkr 

= — £ J dz 

ap 47r z dp r 

* X J (-jR4e~ 3kf - -re" 3 *' )dz 
z r r 3 

[0 104]toT, VTfisa^Bti* SlT<B£.5iz [0105] 
mtiit?#5„ 1*14] 



(18) - 1 9 6 9 8 6 

33 34 

h 1 d e" ,kr 

B = — S S J M — sin0 dz dt 

4/r t z 5iO r 

hsin 0 jk 1 

= / / J M [ — ] e - ,kr dz dt 

4^r t z r r 3 

[0 1 0 6] ^-fzK— /-VzK tlWro+idM©Egil« *T©i 5Jc*-f*r.i:ds-e#5o 
rO=( Zl 3 + t! 3 -2z 1 t 1 cos*+ h 2 ) 1/2 [0 10 7] 

rO+d U r^^ai'Btt, £A *10 [1(15] 

hsin'0 „ „ jk 

B * e- |krQ / J* M J [- 

47r t z r 



z 



r 3 



dz dt 



[0 10 8] tfcoT. ^-y /KDt-tyjK— yK3)iC5 S„ 

Fflroyr^^a^Bn, ^eyjJ<— /K3)i^yK— 20 [0109] 

A®i©M©!l7!J'*/ayB14tt, «T©J:5K*t-* [&16] 

B„s e - ,kr0 X J*sink(z-z 0 ) 

4?rsinkdi sinkda t z 



jk 1 

sink(t-to) f ]e" lk4 dz dt 

r* r 3 



Bm« e - ,kr0 7 Xsink(z-zo) 

47rsinkdi sinkd* t z 

jk 1 

sink(t 2 -t) [ ]e H " dzdt 

r* r 3 

[0110] irt, SttfHJRttJBHc-f-aifcfcfc:* z- JR2W4«T©J:5»C***l.*o (^1 7) Jc* 

zO=u % t-tO=v , w=-t+t2£*5<„ ^ 40 i-^i («C1 8) ^-fiSt «Tl^UTIIi^ft 

5o HP^), sinku *?ku-(ku) 3 /USXJxosku ^ 1 - (ku) [0 112] 

2 /2X*fe5 0 Itl7] 
[0 111] #_klEj;!J % fiiy T*S/afB130Kfria 



(19) ¥fffl¥-9 - 1 9 6 9 8 6 

35 36 

S Jsinku sinkv [ - — 3e _1 " dz dt 
t z r 3 

(ku) 3 (kv) 3 

-J-Jtku-- — Hkv ] 

t z 6 6 

1 

[coskd- j sinkd] dz dt 

r 3 



(ku) 3 (kv) a (kd>« 

SSI Cku ][kv ][1 ] 

t z 6 6 2 



(ku) 3 (kv) 3 
- j (ku ][kv ] 



(kd) 3 1 

[kd ] ] dzdt 

6 r 3 



[0113] * * US 1 8 ] 

u 3 v+uv 3 f 3uvd 2 

=- f f [ uvk 2 - k 4 

t z 6 



uV+3u 3 vd 2 +3uv 3 d 2 uVd a 

+ — k 6 - k 8 

36 72 



u 3 vd+uv 3 dhjvd 3 
•j [uvdk 3 k 8 



u 3 v 3 dtu 3 vd 3 +uv 3 d 3 uVd 3 1 

+ k 7 k 9 ] ] — dz dt 

36 216 r 3 

[oi 14] ' a:«r«a{ajgic-#-*fcftfc, k 3 T<z>J:5k:*£*LSo ft*5, mi 9) \£^-fX, t (I 

^0«<73#&£Pl~P8{r*#&£3i:, ±^«WTcoi 2 0) lc***itt^Tii«LT«H3ft6**3j* 

Plk 2 + P2k* + P3k fi + P4k 8 + j (P5k 3 + P6k s + [0115] 

P7k 7 + P8k 9 ) [gig] 
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37 38 

jk 

J* Jsinku sinkv [ - — - ]e ~ Jkd dz dt 
t z r 2 

u 3 v+uv 3 + 3uvd 8 

=-//[ uvk 2 k 4 

t z 6 



uV+3u 3 vd 2 +3uv 3 d 2 uVd 2 

k 6 k 8 

36 72 



u 3 vd+uv 3 d+uvd 3 
-j [uvdk 3 k 5 



uVd+u 3 vdHuv 3 d 3 uVd 3 jk 

+ k T k 9 ] ] — dz dt 

36 216 r 2 

[0 116] * * [$C20] 

u 3 vd+uv 3 d+uvd 3 

=-/ /[ uvdk* k e 

t z 6 



uVd+u 3 vd 3 +uv 3 d 3 u 3 v a d a 

i k 8 k 10 

36 216 

u 3 v+uv 3 + 3uvd 2 
+j[uvk 3 k 8 



uV+3u 3 vd 2 +3uv 3 d 2 u 3 v 3 d 8 1 

+ k 7 k 9 ] ] — dz dt 

36 72 r 2 

[0 117] rrt, &.&mmt£i&tei-Z>tcltofc^ k 2 40«B13=(hlsin<H /4 n sinkdlsinkd3) e -J*»°x[ Plk 

^<Z>«<©^f&£Ql~Q8K#£&*S<^ ±S:J4tiTW«t 2 + P2k* + P3k e + P4k 8 +j( P5k 3 + P6k s + P7k 

5(r*$^5 0 7 + P8k 9 )+ Qlk 4 + Q2k 6 + Q3k 8 + Q4k 10 + j( Q5 

Qlk" + Q2k 6 + Q3k 8 + Q4k 10 + j(Q5k 3 + Q6k 5 + k 3 + Q6k» + Q7k 7 + Q8k° )] 

Q7k 7 + Q8k 9 ) r^-C, ±5£KiOU1itsinkdlsinkd3±Fdld3k 2 ZttA-f 

5 0 * 
B13=(hlsin<H /4 7idld3)e " Jkrt x 

[ P1 + (P2+Ql)k a + (P3+Q2)k* + (P4+Q3)k 6 + Q4k 8 
+ j[ (P5+Q5)k+ (P6+Q6)k 3 + (P7+Q7)k a + (P8+Q8)k 7 ) ]] 
= e _J,tr0 [ R1+ R2k 2 + R3k* + R4k 6 + R5k° 
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5fe£2x<5o 

B14= = e [ S1+ S2k 2 + S3k* + S4k e + S5k 

8 +j(S6k + S7k 3 + S8k° + S9k 7 )] 

*t>Z.lZ, tiS!ir^->3^ (B13+B14) tt\ £LT<D£ 

[0 1181 B13+B14=e ' Jlcr0 [ C1 + C2k 3 + C3k 
* + C4k e + C5k 8 + j(C6k + C7k 3 + C8k° + C9 
k 7 )] 

tsayr^i/av (B23+B24) jcovvcfcPitRfcLT 

B23tt ; eyxK— yKg)«!:*/7K— A- 

©©ftiur^i/syefc!), B24f*^-/#— ^©i* 

[0 119] ffcoT, fBE-ffh?— ^iO* (B13+B14 

+ B23+B24) fe, ±&kmm\^ S&k 
mttm&nftii&ite&wz [zij] cm = [vi 

*Zija5RA£*u #S« Sri^S profit I i ri*** 
[0120] La»U fEfftACM-lltteaffi 1 0 fc&^Tffl 

v hm<DM^m.^m^xmM<om i i s?*jR£> 
[0121] mm^b**wmf&m&(zmwimK. 

it, %mzfctX^<D{tL<Dte1fc(D#<lT8—/V%;£.fcf 
[0 12 2] jgSV^T, ^Wbfc4klllBI±©ffi2^^fcr— 
~^Z° C , d /Z° , iMML^««flcR±<0« 

H±©tHEr K5 y*isxY° /y" , ^fiiu 

fc&Wi&Sffcicofflsy T^aXB 6 c . d /B° 
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+ j (R6k+ R7k 3 + R8k° + R9k T ) ] 

T FKv?yxRXfftS.VT# 1 sa>it±X*i'><btl 

So 

[0123] "o" ^^^-ccotf 

tt**U "c,c " t± s &Jg*>k&JI^©ffi2|18 

2B8'&£SU "c,d " tt, KSff^fc^JR^ 

io ta2ns«&*u as*.^ "d,c '• tt s &mi»b9im#'^ 
[0124] f->"7v ^irnwm^^^^-^^- 

[0125] ^v>-c. AA^ttixttsatKM-Jitftus 
20 s„ ifcoi 5 a»wu 2fl«>sK-r«>&y 

[0126] 7"y xh«fc#ai-s«ai[v* *hhi, 

[0 1 2 7] ^JS^ffiS^ffi^-lf ^^-f-^:V^5^|f^ 

So 

CZ°c.c] Cl-» ] + CZ° e;- ] Cld.» ] + 
[B° c.* ) CM- ] = CV, ] 

ii5o 

[0128] [Z° 4 c] [Ic.n] + (Z^i+Z 

= [0] 

[0129] [B° a . = ] (Ic,») + [B° 44 +B 

CM„ ] = CO) 

u±.*-£k#>z>k. mi 6 (a) ^ h&<nm 
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*§-£\ p< v hffi^«si^a5S;f±l2l6 (b) 
[0 13 0] KI«*4iiH-6*»iB*sab6i# 

«T«poiS»rRl#W«^j5tE*S^-f 5o tLt, Ml (A) 

IE*-*- J: 5 *3HWW<o*— > > hm<7>T h v?x&wm 
i-«£4fcfc» 07 (B) tea*-*-* 5 

<md-^ b V X. 0 7 (c) {r^-f-*— ^ is h 

[0131] > — S?*saifcWfc:B:IHfcfc:*tL-CA»tt 

SWT?, ftHU9fflfc*Elft4flF£tt£ a «ot, 
[0132] S8£afc«-#&Sffl5 1 o tt, £ 5 jcjr 

(JS^-eMWItttJiSHarott*) ttra*©<t 5»c» 5£»»*tt- 

[oi3 3] iEfla««cttm*ii»iHltuxiii 
BlicoSSgtr&a, «r*fc»W^5i, SM#^cro^mro 

iS:i(ro«»K:*sH-*fli»co#H:, *©ii:m«>aHiic*s«- 

*fc «£ o 5ri 5, 
[0 13 4] rjllt, *§2T K S y * V*&T*tt 2 y r 
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U5 2»j:*5V^, fHS-f ^fcT— ^VJ*, ftS7K??iCy 
[0 13 5] 

s fttt!i*ft*tmtfi 2 o k i o r *fe^if2-r ^ tr- 

JM«ilUtiSllfc *oT#**:ftE<f 
[0 13 6] B8tt*j|©lt*©fc*fcJliv^J«*** 

^TtfJffiPsOl, Zij = exp(-jkr) [aO+alf 3 +a2 f 
* +a3 f 6 +a4 f 8 + j (bO/ f +bl f +b2 f 3 +b3 f 

s +b4f 7 ) ] zm^ito 5fla©f-^7"y y-rmiBL&i 

-i, f= a > f f , s te, , 30MHz 

(3e+007 BfI*J» 3 X I 0 r ) , 250 MH z, 500 
20 MHz, 7 5 0MH?MlGHzil/lh. r^L(i, 
iiftttB^ 3 0MH z ~ 1 GH z T?*>e»fi-fc«a-t- 

[0 13 7] jfflH*«rffl^fcW-HttJ:!9tti:-r^tf-y 

>-^.Zij4-3}tat)5jaJS^:f 10 0MHz (le + 008 
BP*?, 1X10") £Lfc 0 r«Ojl3S^*5tt-Sffi2-r 

[0 13 8] ^©Jt«tW*fc*Slt5*y 

■ft, tK— A^®&tJ ! ®f4E [ f , # 1 # 6 coRix*^ 5 

$ns 0 0 9^*5V>Ttt : S- ; E-/*?"/'V'W<OEgfl4r^L< 
^Lfc^s, ^-/zK— /u(D,Rt5<2> ^# 1 

40 df±0.0001m<>— > ^y^K— 2 £©8g8ftte0. 
001m, *y*f— ^# 3 iotEEHfio.oim , yu# 
4 i:<^Egg|«0. lm, 5 iOffifStttlm, 

6 i»IEffllJ±10m 4 Lfdo *y zK— ^"CfeS 7 

<oe$li0.03m i:Lfc„ 
[0 13 9] Hll Otaf-ftf— />HW<©BE)!tr = Omtfc 

S^coffi 2-f ^tr— zij©tt-^ffi^i-= • >te 

*J, Ktr = 0mtJb8i>6i, lEfifetctt, 111014*/ 
50 «rfflvfcW-*»cJ:!»J|caiU«:|t<»*r3*i-. *Wtt«fc:*s 
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[0 14 0] 01 O<DW0M^m\^ti^X^ cO, cU 

jfiflSM^&a o % aU a2, a3S.t) ! a4©tf gLfl^-f-o mO, 
ml, m2. riSRUmii^ s mm<n%:19l5Ze>l&%km\Z& 
ttZEM&mbO. bU b2 % b3^t^b4COffSLffi4-^i- 0 f£ 
*5, Ell (Hc:j3tt5cO, cl, c2, c32fctfc4f*, ^fe^L 

[0 14 1] Hi oic&^x, #i&&tfftlc8MRka>ifi 
fcft*;j*Lfc. cl*k~2 ttiftBUHRcl 

= 2 tc f /cfC^tFfro^-CfeSjatScftf = 1 0 0MH 

tHf©S**jfo 0 0 l l 75M0 1 6 K^-cfcRtR 
"CfcSo 20 
[0 14 2] ^ffi®fflK:iflgl3;K::&tf&e - Jto cofiI«r 

fettSo Hll 175M01 6K$3\,->XhmmX'&i> 0 
[0143] V h jtiOWcit*©*— > >- 

.t-oT^ttJbThfflSli'Vhf— ^V^COfiSr^f-o 30 

So Bl 175S01 6te*JVvC*>IHH*-eS>S. 
[0144] ^ ^ h ftjC ,t o r * 

[0 14 5] >- hftCOffia^^-fiitfiffitfitcO^I^ 40 

[0 1 4 6] HIl 1 7$—;Vffl<Dmfli r =0. 0001m 

T?*>5*g\ 01 2tt£V>K— ywWcOEg@8r =0.001m-t? 

01 3ii;?V*K— /HW05gE«ir =0.01m ffe 

ft%^®<MR£&r 5#f^ x-nwkmfco %x$>z> 0 a 

SiSl 0 0 MH zfjb5f&, ffiSiO.Olm WTfCfc^T 50 
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[0147] 014 Kt?-<i8—A>ffl<7>ym.r =0. In"?*, 

-a-, 01 6i*yjtf— A-fflcOEE&tr =10m tfcSi^t 
■oi/>T^i- 0 0 1 4 7!?S0 1 6 \C7jk-tm^-\c^>xti, 
H*©J:5&IRJfcJ«*4b-CV'>6 0 JS&g:i oomhz 

[0 14 8] 

ll£»s*:tta{>-c«»M-efT 5 r tas-c* 8©-c, mrr 

[0iB©«i*^tftW] 

[01] *ISW©J!Sa«^0-Cfe5 o 

[02] mmRnm#m&WMam-<!hz. 

[03] s^i!t3is^t±i*a.a7n--c?fcs 0 ' 
[04] ifrUjS:<Dffim<D®Lwmxtb2, 0 
[05] afla^©Bm©fftW0t?fc5o 

[0 6] ^-^hftoaStfm^ORWH^abS. 

[0 7] sjit2S&a©sftW0-e&So 
[08] nife^j©Str«iiftK0-rfc5 o 

[09] 3Klkfl©tlliRnH-?S>S. 

[010] 5fiPM*l5iW0t?fe5o 

[011] i&mm%:ssiw®xhz B 
[012] iaffiijg*iftw0t?fe5o 

[013] ifi«lM*lftM0-C&5 o 
[014] ffi<EUi£*fft!W0-e2b5 o 

[0i 5] i£fiaM*iftM0-efc5o 

[016] ffiM*££f&W0-?fc5„ 
[017] t*5fe^t|ifiaM0-Cfc5„ 
[018] *«M©fMK0-Cfc5„ 

[019] *^gw©w*iftM0-e&5o 

[^#©SftW] 

1 

2 SiBlfilWM'llflS 

3 . ■V-^/Wil&BMtti 

4 f-^^w-iwaaaij 

6 7-^77^^ 
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